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* NOTICES * 
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-damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hydroxyl-group content polyorgano silsesquioxane characterized by for more than 75 
mol % of a principal chain end group being an end closure radical, and for all side chain radicals 
being hydroxyl-group content radicals, or being or it consists of a hydroxyl-group content 
radical and an epoxy group content radical substantially, and number average molecular weight 
being 1000-30000. 

[Claim 2] Hydroxyl-group content polyorgano silsesquioxane according to claim 1 characterized 
by the above-mentioned end closure radicals being any one sort or two sorts or more of 
radicals (however, all or a part of hydrogen atom in these radicals being permuted by the 
halogen atom.) chosen from from among a trialkylsilyl group, a triphenyl silyl radical, a phenyl 
dialkyl silyl radical, and a diphenyl alkyl group. 

[Claim 3] The manufacture approach of the hydroxyl-group content polyorgano silsesquioxane 
according to claim 1 characterized by making epoxy group content trialkoxysilane and water 
react, and making this epoxy group content trialkoxysilane react with 1 functionality sililation 
reagent after [ while carrying out condensation polymerization, ] making this epoxy group react 
with water and dioHzing it, hydrolysis and. 

[Claim 4] The manufacture approach of the hydroxyl-group content polyorgano silsesquioxane 
according to claim 3 characterized by using a sulfuric acid for epoxy group content 
trialkoxysilane in the amount of 0.00005-0.05 mols to one mol of these silanes as an acid 
catalyst in case condensation polymerization is carried out, hydrolysis and. 
[Claim 5] The resin constituent characterized by containing hydroxyl-group content polyorgano 
silsesquioxane according to claim 1 or 2, alcoholic hydroxyl-group content acrylic resin, and the 
poly isocyanate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polyorgano silsesquioxane which has 
reactant radicals, such as a hydroxyl group and an epoxy group content radical (example: 
glycidyl group), in a side chain in more detail, and the resin constituent which contains this 
hydroxyl-group content polyorgano silsesquioxane in the manufacture approach list about the 
resin constituent which contains this hydroxyl-group content polyorgano silsesquioxane in 
hydroxyl-group content polyorgano silsesquioxane and its manufacture approach list. 
[0002] 

[Background of the Invention] General formula [-RSi03/2-: The ladder-like polyorganosiloxane 
R is indicated to be by side-chain], such as an alkyl group and an aryl group, was called the 
common name "ladder silicone", and has been studied for many years paying attention to the 
unique structure and unique engine performance. 

[0003] Nakahama and others tried composition of the ladder silicone which has side chains 
other than aryl groups, such as alkyl groups, such as the methyl group till then, and a phenyl 
group, as a side chain (R or R') of this ladder silicone, and has reported having succeeded in 
composition of the ladder silicone which has a vinyl group and a methacryloxypropyl radical with 
a phenyl group in a side chain (Preprints Japan, 29, 73(1980) Polymer). 
[0004] Moreover, the ladder silicone which has the aralkyl radicals and these halogenation 
derivative radicals other than a previous alkyl group, an aryl group, and an alkenyl radical as a 
side chain is also proposed (for example, JP,50-1 1 1 198,A, JP,3-20331,A). 

[0005] Furthermore, gamma-meta-chestnut ROKISHI alkyltrialkoxysilane (JP,57-1 2057,A) and 
gamma-METAKURIROKISHI alkyldimethyl KURORU silane (JP,59-213728,A) are made to react 
to the principal chain end of the ladder silicone containing a side-chain methyl group or a phenyl 
group. The silicone compound of the photopolymerization nature used for a resist etc.; to the 
ladder silicone (number average molecular weight 4500) to which a methyl group and a 
gamma-meta-chestnut ROKISHI radical exist in a side chain at 5/1 of a rate Sulfhydryl group 
content ladder silicone to which omega-dimercapto denaturation dimethylpolysiloxane was 
made to react (JP,5-1 251 92,A); The graft of the straight chain-like polysiloxane which contains 
a partial saturation radical or one sulfhydryl group even if few per molecule is carried out to a 
side chain, becoming graft denaturation ladder silicone (JP.6-41 307,A); proposes — having — 
this JP,6-41307,A — this partial saturation radical and a sulfhydryl group — 12.5-20-mol % — 
the synthetic example of the included ladder silicone is reported. 
[0006] In this JP,6-41 307,A, what was chosen from the alkyl group, permutation, or 
unsubstituted phenyl group of the carbon atomic numbers 1-3 besides this partial saturation 
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radical or the sulfhydryl group supposes that it is desirable as a side chain of the base ladder 
silicone for grafts, and the ladder silicone beyond 75 mol % is illustrated for the methyl group by 
>that example. 

[0007] However, it is difficult to obtain the hydroxyl-group content ladder silicone to which the 
tedder silicone with which a sulfhydryl group is not introduced into a side chain in fact will 
generate by several % - about ten% of probability on statistics, and the reactivity of the methyl 
trialkoxysilane which is a monomer has uniform and high reactivity since [ remarkable ] it is high 
compared with other silane monomers by this approach. 

[0008] On the other hand, the polyorgano silsesquioxane to which Nakahama and others has a 
hydroxyl group, an alkoxyl group, etc. at the end in a previous report had the high reactivity of 
functional groups, such as a hydroxyl group of an end, and an alkoxyl group, caused gelation, and 
has stated [ that it was uncompoundable and ]. 

[0009] It was the approach conventionally learned by using as a raw material the 
hydroxyl-group content trialkoxysilane which a concrete example does not have and is 
equivalent to this monomer for hydroxyl-group content polyorgano silsesquioxane preparation 
although hydroxyl-group content polyorgano silsesquioxane is indicated by for example, the 
JP,2-107638,A official report, and when composition of the hydroxyl-group content polyorgano 
silsesquioxane which is equivalent to this official report at the thing of a publication was tried, 
the hydroxyl-group content polyorgano silsesquioxane which gelation takes place and is made 
into the purpose was not obtained. 

[0010] Then, the result of having repeated research wholeheartedly so that this invention 
persons may get the polyorgano silsesquioxane which contains a hydroxyl group in such a side 
chain, Hydrolysis and in case it carries out condensation polymerization and ladder structure is 
built, epoxy group content trialkoxysilane, such as a glycidyl group, by using a specific acid 
catalyst By making the epoxy group and water of a side chain, such as a glycidyl group, react, it 
finds out that the polyorgano silsesquioxane which contains one or more hydroxyl groups in 1 
molecule (inside of a side chain radical) at least can be obtained etc., and came to complete this 
invention. 
[0011] 

[Objects of the Invention] This invention tends to solve the trouble accompanying the above 
conventional techniques, and it excels in preservation stability, and aims at offering the resin 
constituent containing the polyorgano silsesquioxane and this hydroxyl-group content 
polyorgano silsesquioxane which have uniform and high reactivity. 

[0012] This invention is not gelled at the time of manufacture, but aims at offering the 
manufacture approach of the hydroxyl-group content polyorgano silsesquioxane which can be 
supplied adequately. 
[001 3] 

[Summary of the Invention] The hydroxyl-group content polyorgano silsesquioxane 
(functional-group content polyorganosiloxane) concerning this invention More than 75 mol % of 
a principal chain end group An end closure radical (endcap group), They are any one sort or two 
sorts or more of radicals (however, all or a part of hydrogen atom in these radicals may be 
permuted by the halogen atom.) preferably chosen from from among a trialkylsilyl group, a 
triphenyl silyl radical, a phenyl dialkyl silyl radical, and a diphenyl alkyl group, it is — and all side 
chain radicals are hydroxyl-group content radicals, or or it consists of a hydroxyl-group content 
radical and an epoxy group content radical substantially, it is, and it is characterized by number 
average molecular weight being 1000-30000. 
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[0014] The manufacture approach of the hydroxyl-group content polyorgano silsesquioxane 
concerning this invention is characterized by obtaining the above-mentioned hydroxyl-group 
content polyorgano silsesquioxane by making epoxy group content trialkoxysilane and water 
react, and making this epoxy group content trialkoxysilane react with 1 functionality sililation 
reagent, after [ while carrying out condensation polymerization, ] making this epoxy group react 
with water and dioHzing it, hydrolysis and. 

[0015] Hydrolysis and in case condensation polymerization is carried out, it is desirable it to be 
desirable an acid catalyst and to perform this epoxy group content trialkoxysilane to the bottom 
of existence of a sulfuric acid preferably, and to use a sulfuric acid in the amount of 
0.00005-0.05 mols to one mol of these silanes in this invention, further. 
[0016] The resin constituent concerning this invention is characterized by containing 
hydroxyl-group content polyorgano silsesquioxane, above-mentioned alcoholic hydroxyl-group 
content acrylic resin, and the above-mentioned poly isocyanate. 

[0017] The hydroxyl-group content polyorgano silsesquioxane concerning this invention is 
excellent in preservation stability. Such hydroxyl-group content polyorgano silsesquioxane can 
be manufactured without gelation arising according to the above-mentioned approach. 
[0018] In addition, in this specification, unless it is contrary to the meaning, all show especially 
the amount (mol %) of end closure radicals (and cap radical), such as an amount (mol %) of the 
hydroxyl-group content radical in such a side chain radical, and an epoxy group content radical, 
or a trialkylsilyl group in a principal chain, by the average. 
[0019] 

[Detailed Description of the Invention] Hereafter, the hydroxyl-group content polyorgano 
silsesquioxane concerning this invention and its manufacture approach are explained concretely. 
[0020] More than 75 mol % of a principal chain end group is an end closure radical (end cap 
group), any one sort preferably chosen from from among a trialkylsilyl group, a triphenyl silyl 
radical, a phenyl dialkyl silyl radical, and a diphenyl alkyl silyl radical, or two sorts or more of 
radicals (substituent), and, as for the hydroxyl-group content polyorgano silsesquioxane 
concerning [hydroxyl-group content polyorgano silsesquioxane] this invention, all or a part of 
hydrogen atom in these radicals may be permuted by the halogen atom. 

[0021] and — such hydroxyl-group content polyorgano silsesquioxane — all the inside of a side 
chain radical — a hydroxyl-group content radical — 1-100-mol % — desirable — 50-100-mol % 
— especially — desirable — % of the amount of 75-100 mols — existing — the remainder — 
substantial — an epoxy group content radical — it is — number average molecular weight — 
1000-30000 (30,000) — desirable — 1000-10000 (10,000) — it is 2000-5000 especially 
preferably. 

[0022] There is a possibility that the above-mentioned hydroxyl-group content radical cannot 
demonstrate effectiveness sufficient in case isocyanate hardening is carried out in such an 
amount although especially a problem does not have less than [ 1 mol % ] in respect of the 
stability of oligomer etc. on composition among [ all ] a side chain radical. 
[0023] Moreover, when there is an inclination it to become difficult for the number average 
molecular weight of the above-mentioned hydroxyl-group content polyorgano silsesquioxane to 
form ladder structure less than by 1000 and 30000 is exceeded, there is an inclination for 
compatibility with a versatility solvent to fall. 

[0024] Such hydroxyl-group content polyorgano silsesquioxane has the structure expressed for 
example, with the following type (A), Rm and Rn are side-chain organic radicals among a formula, 
and -O-Rq, -O-Rr, -O-Rs, and -O-Rt are the end groups of a principal chain, and it is [ p 
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shows a repeat unit and ] the number of 2-90. 
[0025] 
/-[Formula 1] 

r i , , 

R q — O +- S i O -+-R s 

I 

O 

I 

R ' — O 4— S t O R 1 

R n 

• • - • ( A ) 

[0026] In the hydroxyl-group content polyorgano silsesquioxane concerning this invention This 
(ii) principal chain end group (a formula (A) Rq, Rr, Rs, Rt) an end closure radical (end cap group) 

— desirable — a trialkylsilyl group — It is any one sort or two sorts or more of radicals 
(substituent) chosen from from among a triphenyl silyl radical, a phenyl dialkyl silyl radical, and a 
diphenyl alkyl silyl radical, and all or a part of hydrogen atom in these radicals (substituent) may 
be permuted by the halogen atom. 

[0027] a trialkylsilyl group may be shown by formuIa:-SiR ten R11R12 (R10, R11, and R12 are 
mutually the same — or — difference — an alkyl group — desirable — respectively — carbon 
numbers 1-5 — further — the chain-like hydrocarbon group of 1-3 is shown.), and, as for the 
hydrogen atom in R10, R1 1, and R12, the all or part may be permuted by halogen atoms, such as 
CI, Br, and I. 

[0028] As such a trialkylsilyl group, specifically For example, the trimethylsilyl radical which 
three chain-like hydrocarbon groups combined with Si atom, A triethyl silyl radical, a 
TORIPURO pill silyl radical, an ethyl dimethylsilyl radical, A diethyl methyl silyl radical, a propyl 
dimethylsilyl radical, a dipropyl methyl silyl radical, A propyl diethyl silyl radical, a dipropyl ethyl 
silyl radical, a butyldimethylsilyl radical, ;, such as t-butyldimethylsilyl radical, — ;, such as a 
triphenyl silyl radical which three aromatic hydrocarbon radicals combined with Si atom, 
KURORU methyl dimethylsilyl radical:-Si(CH3)2CH2CI; by which a part of hydrogen atom in a 
trialkylsilyl group was permuted by the halogen atom is mentioned. 

[0029] It is the functional group which one phenyl group combined the above-mentioned phenyl 
dialkyl silyl radical with Si atom, and two chain-like hydrocarbon groups combined, for example, 
a phenyl dimethylsilyl radical, a phenyl diethyl silyl radical, a phenyl dipropyl silyl radical, a 
phenylethyl methyl silyl radical, a phenylpropyl methyl silyl radical, a phenylpropyl ethyl silyl 
radical, etc. are mentioned. 

[0030] It is the functional group which two phenyl groups combined with Si atom, and one 
chain-like hydrocarbon group combined as a diphenyl alkyl silyl radical, for example, a diphenyl 
methyl silyl radical, a diphenyl ethyl silyl radical, a diphenyl propyl silyl radical, etc. are 
mentioned. 

[0031] Moreover, a side chain radical (a formula (A) Rm, Rn) More than one exist in 
hydroxyl-group content polyorgano silsesquioxane, and these side chain radicals consist of 
either a hydroxyl-group content radical or an epoxy group content radical substantially. A 
hydroxyl-group content radical 1-100-mol % in a side chain radical (side-chain organic radical) 

— desirable — 50-100-mol % — further — desirable — % of the amount (it is existing [ other 
organic radicals, such as an alkyl group, an alkenyl radical, and a phenyl group, ]-less than 
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[ mol % ] mind, an epoxy group content radical — respectively — the amount of remainders — 
it is — " — substantial — " — a case — several — ) of 75-100 mols Being contained is 
desirable. There is a possibility that this hydroxyl-group content radical cannot demonstrate 
effectiveness sufficient in case isocyanate hardening is carried out in such an amount although 
especially a problem does not have less than [ 1 mol % ] in respect of the stability of 
composition top oligomer etc. 

[0032] As a hydroxyl-group content radical, diol especially alpha, and beta-diol is mentioned, for 
example, a thing like following formula (b) or formula (b) is suitable. 
[0033] 
[Formula 2] 




[0034] 
[Formula 3] 

CH 9 — (ch 9 }— ch — CII 2 — D — 
I I 

OH OH 

C°) 



[0035] [type (**) — inside and A — carbon numbers 5-8 — the cycloalkyl radical of 6 is shown 
preferably, D shows single bond or a divalent hydrocarbon group, it may be 1-5 preferably, you 
may be the shape of a straight chain, and a letter of branching, and this divalent hydrocarbon 
group is carbon numbers 1-8 and an alkylene group which may contain the oxygen atom (ether 
linkage) and the sulfur atom (thioether association), formula (**) — inside and n — the integer 
of 0 to 3 — D shows single bond or a divalent hydrocarbon group, it is 0 preferably and this 
divalent hydrocarbon group is [ it may be 1-5 preferably, you may be the shape of a straight 
chain, and a letter of branching and ] carbon numbers 1-8 and an alkylene group which may 
contain the oxygen atom (ether linkage) and the sulfur atom (thioether association).] 
As a hydroxyl-group content radical shown by such formula (b) For example, beta-(3, 
4-dihydroxy cyclohexyl) ethyl group, beta-(3, 4-dihydroxy cyclohexyl) propyl group, gamma-(3, 
4-dihydroxy cyclohexyl) propyl group, beta-(3, 4-dihydroxy cycloheptyl) ethyl group, beta-(3, 
4-dihydroxy cyclohexyl) butyl, beta-(3, 4-dihydroxy cyclohexyl) pentyl radical, etc. are 
mentioned, and beta-(3, 4-dihydroxy cyclohexyl) ethyl group and beta-(3, 4-dihydroxy 
cyclohexyl) propyl group are desirable. 

[0036] As a hydroxyl-group content radical shown by formula (**), for example, beta-(2, 

3- dihydroxy propyloxy) ethyl group, gamma-(3, 4-dihydroxy propyloxy) propyl group, gamma-(3, 

4- dihydroxy propyloxy) butyl, 2, 3-dihydroxy propyl group, 3, and 4-dihydroxy butyl etc. is 
mentioned, and beta-(2, 3-dihydroxy propyloxy) ethyl group and gamma-(3, 4-dihydroxy 
propyloxy) propyl group are desirable. It is gamma-(3, 4-dihydroxy propyloxy) propyl group 
especially preferably. 

[0037] As an epoxy group content radical (an oxygenated hydrocarbon ring content radical, 
oxirane radical content radical), the following formula (Ha) and (d) are mentioned preferably. 
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[0038] 
[Formula 4] 




C'O 

[0039] [— the inside of a formula (Ha), and A — carbon numbers 5-8 — the cycloalkyl radical 
of 6 is shown preferably, D shows single bond or a divalent hydrocarbon group, it may be 1-5 
preferably, you may be the shape of a straight chain, and a letter of branching, and this divalent 
hydrocarbon group is carbon numbers 1-8 and an alkylene group which may contain the oxygen 
atom (ether linkage) and the sulfur atom (thioether association).] 

As an epoxy group content radical of such an alicycle group system Specifically For example, 
beta-(3, 4-epoxycyclohexyl) ethyl group, gamma-(3, 4-epoxycyclohexyl) propyl group, beta-(3, 
4-epoxy cycloheptyl) ethyl group, beta-(3, 4-epoxycyclohexyl) propyl group, beta-(3, 
4-epoxycyclohexyl) butyl, beta-(3, 4-epoxycyclohexyl) pentyl radical etc. is mentioned and 
beta-(3, 4-dihydroxy cyclohexyl) ethyl group, beta-(3, 4-epoxycyclohexyl) ethyl group, and 
beta-(3, 4-epoxycyclohexyl) propyl group are desirable. 
[0040] 
[Formula 5] 




<^> <BR> 

[0041] [ — formula (**) — inside and n — the integer of 0 to 3 — D shows a divalent 
hydrocarbon group, it is 0 preferably and this divalent hydrocarbon group is [ it may be 1-5 
preferably, you may be the shape of a straight chain, and a letter of branching and ] carbon 
numbers 1-8 and an alkylene group which may contain the oxygen atom (ether linkage) and the 
sulfur atom (thioether association).] 

As an epoxy group content radical of an aliphatic series system, beta-glycidoxy ethyl radical, 
gamma-glycidoxy propyl group, gamma-glycidoxybutyl radical, glycidyl group, 3, and 4-epoxy 
butyl etc. is mentioned by such shape of a straight chain, and the letter of branching, for 
example, and beta-glycidoxy ethyl radical and gamma-glycidoxy propyl group are desirable. It is 
gamma-glycidoxy propyl group especially preferably. 

[0042] In this invention, these hydroxyl-groups content radical and one sort of epoxy group 
content radicals may be contained, and may be contained two or more sorts, as organic radicals 
other than an epoxy group content radical — several [ of a side chain radical ] — it is less than 
[ mol % ], for example, a methyl group, an ethyl group, n-propyl group, a phenyl group, etc. can be 
included. 

[0043] A [process], next the manufacture approach of such hydroxyl-group content polyorgano 
silsesquioxane are explained. 

[0044] It is desirable to make following epoxy group content trialkoxysilane and water react, to 
make this epoxy group content trialkoxysilane react with 1 functionality sililation reagent in this 
invention, after [ while carrying out condensation polymerization, ] making this epoxy group 
react with water and dioHzing it, hydrolysis and, and to manufacture the above-mentioned 
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hydroxyl-group content polyorgano silsesquioxane. 

[0045] Hereafter, in accordance with a reaction process, it explains in full detail. 

As <epoxy group content trialkoxysilane> epoxy group content trialkoxysilane, a thing as shown 

in the following (hoe 1) and (HE -1) can illustrate. 

[0046] 

[Formula 6] 



Or3 




OR 5 
( * - 1 > 



[0047] the inside of [type (hoe 1), and A — carbon numbers 5-8 — the cycloalkyl radical of 6 is 
shown preferably, D shows single bond or a divalent hydrocarbon group, it may be 1-5 
preferably, you may be the shape of a straight chain, and a letter of branching, and this divalent 
hydrocarbon group is carbon numbers 1-8 and an alkylene group which may contain the oxygen 
atom (ether linkage) and the sulfur atom (thioether association). R3, R4, and R5 — respectively 
— independent — carbon numbers 1-8 — the hydrocarbon group of 1-5 may be shown 
preferably, and these hydrocarbon groups may be straight chains-like, and may be the letters of 
branching. R3, R4, and R5 — respectively — independent — carbon numbers 1-8 — the 
hydrocarbon group of 1-5 may be shown preferably, and these hydrocarbon groups may be 
straight chains-like, and may be the letters of branching.] 

As epoxy group content trialkoxysilane by which such an epoxy group was contained in the 
hydrocarbon group of alicycle structure Specifically For example, beta-(3, 4-epoxycyclohexyl) 
ethyltrimethoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltriethoxysilane, gamma-(3, 
4-epoxycyclohexyl) propyltrimethoxysilane, gamma-(3, 4-epoxycyclohexyl) propyl 
triethoxysilane, beta-(3, 4-epoxy cycloheptyl) ethyltrimethoxysilane, beta-(3, 4-epoxy 
cycloheptyl) ethyltriethoxysilane, beta-(3, 4-epoxycyclohexyl) butyltrimethoxysilane, beta-(3, 
4-epoxycyclohexyl) epoxybutyltriethoxysilane, beta-(3, 4-epoxycyclohexyl) pentyl 
trimethoxysilane etc. is mentioned. beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, beta-(3, 
4-epoxycyclohexyl) ethyltriethoxysilane, and beta-(3, 4-epoxycyclohexyl) 
propyltrimethoxysilane are used preferably. 
[0048] 
[Formula 7] 

OR 3 

CH CH 2 D R 2 S i OR 4 




Or 5 

- - < -n - i > 



[0049] the inside of [type (HE -1), and n — the integer of 0 to 3 — D shows a divalent 
hydrocarbon group, it is 0 preferably and this divalent hydrocarbon group is [ it may be 1-5 
preferably, you may be the shape of a straight chain, and a letter of branching, and ] carbon 
numbers 1-8 and an alkylene group which may contain the oxygen atom (ether linkage) and the 
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sulfur atom (thioether association). R3, R4, and R5 — respectively — independent — carbon 
numbers 1-8 — the hydrocarbon group of 1-5 may be shown preferably, and these hydrocarbon 
^groups may be straight chains-like, and may be the letters of branching.] 
As epoxy group content trialkoxysilane which such an epoxy group (oxirane radical) combined 
With the chain-like hydrocarbon group Specifically For example, beta-glycidoxy ethyl 
trimethoxy silane, beta-glycidoxy ethyl triethoxy silane, gamma-glycidoxypropyltrimetoxysilane, 
gamma-glycidoxy propyltriethoxysilane, gamma-glycidoxybutyl trimethoxysilane, 
gamma-glycidoxybutyl triethoxysilane, gamma-glycidoxy pentyl trimethoxysilane, 
gamma-glycidoxy pentyl triethoxysilane, glycidyl triethoxysilane, etc. are mentioned. 
Gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyltriethoxysilane, beta-glycidoxy 
ethyl trimethoxy silane, and beta-glycidoxy ethyl triethoxy silane are used preferably. 
[0050] this invention — setting — these epoxy group content trialkoxysilane — one sort — or 
two or more sorts may be combined and you may use. although such epoxy group content 
trialkoxysilane and water are made to react in this invention (hydrolysis and condensation 
polymerization, dioHzing) — this reaction — facing — the total number of mpls of epoxy group 
content trialkoxysilane — receiving — water — a 1 .0 to 8.0 time mol — desirable — a 1 .5 to 8.0 
time mol — it is used in the amount of a mol 3.0 to 6.0 times still more preferably. 
[0051] moreover, the thing for which such a reaction is performed to the bottom of the following 
acid catalyst, especially coexistence of a sulfuric acid — desirable — one mol of epoxy group 
content trialkoxysilane — receiving — an acid catalyst — a 0.00005 to 0.05 time mol it is 
preferably used in the amount of a mol 0.005 to 0.05 times. 

[0052] If hydrolysis does not fully advance [ the amount of the water used ] under by the 1.0 
time mol on the occasion of hydrolysis and a condensation reaction and the amount of the 
water used exceeds a mol 8.0 times, a condensation reaction will occur quickly and it will 
become easy to produce gelation. 

[0053] The amount of the acid used becomes [ by less than 0.00005> mols / hydrolysis and 
condensation ] very late to one mol of epoxy group content trialkoxysilane and is not efficient. 
Moreover, when the amount of the acid used exceeds 0.05 mols, an irregular 
three-dimensions-condensation reaction occurs, and there is an inclination which the ladder 
structure of a high request of regularity is not not only acquired, but produces gelation. 
[0054] As an acid, organic acids, such as inorganic acids, such as a hydrochloric acid, a nitric 
acid, and a sulfuric acid, formic acid, an acetic acid, and oxalic acid, are mentioned, and, 
specifically, a sulfuric acid is used preferably. In addition, in order that the acid which reacts 
with a glycidyl group and generates ester, for example, a hydrochloric acid, an acetic acid, etc. 
may react with a glycidyl group during a reaction, hydrolysis and condensation do not advance in 
the above-mentioned amount of catalysts, and use at this reaction is not so desirable. 
Moreover, as for a nitric acid, it is most desirable for there to be a possibility that the high 
nitrate compound of danger may generate, and to use a sulfuric acid at this reaction preferably. 
[0055] Although not limited especially about a reaction condition, generally, reaction 
temperature is usually about 0-100 degrees C, and reaction time is about 1 - 24 hours, in order 
to react efficiently and to raise the regularity of ladder structure — the first hydrolysis reaction 
— 0-20 degrees C — comparatively — low temperature — a 0.5 - 1 .0-hour line — since — a 
temperature up is carried out succeedingly and it is desirable to make it react at 60-75 degrees 
C preferably for 1 to 10 hours 50-100 degrees C. It is desirable to perform such a reaction in 
inert gas, and nitrogen gas. argon gas, etc. are mentioned as such inert gas. 
[0056] Filtration or rinsing removes the salt which performs a halt of a condensation reaction by 
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neutralizing a reaction solution using alkali, and is produced in that case. In advance of 
demineralization, it is required to fully remove moisture depending on the case, in that case, 
water and the solvent which has azeotropy nature, for example, butyl acetate, alcohol, toluene, 
etc. may be added, and distillation actuation may be performed. 

[0057] Specifically as alkali, a sodium hydroxide, a potassium hydroxide, n butylamine, 
triethylamine, etc. are mentioned. If the above reactions (hydrolysis and the condensation 
polymerization reaction of epoxy group content trialkoxysilane, and dioHzing of this epoxy 
group) are performed, the hydroxyl-group content polyorgano silsesquioxane (a) of the principal 
chain end non-closure will be obtained. The hydroxyl group and/or the alkoxy group exist in the 
principal chain end of the hydroxyl-group content polyorgano silsesquioxane (a) of the obtained 
principal chain end non-closure. 

[0058] performing the end closure (silanizing) reaction of the principal chain end of such the 
non-closure in this invention using 1 functionality sililation reagent — a principal chain end — it 
is desirable more than 75 mol % and to permute 80-100-mol % by the end closure radical (end 
cap radical) preferably at least. Un-arranging may arise practically that the amount of the 
permutation from the principal chain end group of the non-closure to an end cap radical (end 
closure radical), i.e., the amount of an end closure radical, is lacking in the stability at the time of 
storage of hydroxyl-group content polyorgano silsesquioxane (b) and (the polyorgano 
silsesquioxane which contained the hydroxyl group in the example:all side chain), and it tends to 
produce gelation less than [ 75 mol % ]. 

[0059] What is necessary is just to make the following sililation reagent (end encapsulant, end 
cap agent) add and react to the solution of the hydroxyl-group content polyorgano 
silsesquioxane (a) of the principal chain end non-closure, in order to perform the end silanizing 
reaction of the hydroxyl-group content polyorgano silsesquioxane (a) of such the principal chain 
end non-closure. The end cap said here means permuting reactant high Si-OR linking directly to 
the silicon atom of polyorgano silsesquioxane, OR radical of Si-OH, an OH radical, etc. in 
OSi(CH3)3 grade (R: alkyl group). By performing end cap-ization, the multi-quantification 
reaction of poly silsesquioxane becomes slow, and preservation stability becomes good. 
[0060] As for end encapsulant (example: hexa methyl disiloxane), in the case of such a reaction, 
it is more desirable than computational complexity to use it a little with an excessive amount 
(usually example : to one end silanol group about 1.2 to 5-time amount). 

[0061] moreover, such a silanizing (end closure) reaction — hydrolysis and the condensation 
polymerization reaction of the above-mentioned epoxy group content trialkoxysilane, dioHzing, 
etc. — the same — for example, the inside of inert gas, such as nitrogen, — usually — 
preferably, it is 50-90 degrees C still more preferably, for example, 20-1 00-degree C 30-95 
degrees C are carried out for about 1 to 8 hours. Moreover, in order to stop such a reaction, the 
methanol solution of a potassium hydroxide etc. is used. 

[0062] moreover — as a solvent — for example, ethanol, a methanol, isopropyl alcohol, butyl 
acetate, ethyl acetate, MIBK, etc. — small quantity [ — a total of 100 weight sections of the 
hydroxyl-group content polyorgano silsesquioxane (a) of the principal chain end non-closure, 
and a sililation reagent — receiving — the 10 - 1000 weight section — it can be preferably used 
by 10 - 100 weight section extent]. In the desirable mode of this invention, it is desirable to use 
the alcohol (preferably a methanol, ethanol, or such mixture) which carries out the byproduction 
of the epoxy group content trialkoxysilane in case it carries out condensation polymerization 
and hydroxyl-group content polyorgano silsesquioxane is manufactured, hydrolysis and as a 
solvent in the permutation process to the hydroxyl group of a principal chain end and/or the 
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principal chain end closure radical (end cap radical) of an alkoxy group. 

[0063] such a reaction — pH 1-6 — it is effective if it carries out under with a pH of about 
>three to five acidity preferably. In this case, as an acid used, organic acids, such as inorganic 
acids, such as a hydrochloric acid, a sulfuric acid, and a nitric acid, formic acid, an acetic acid, 
and oxalic acid, are mentioned, for example. 

[0064] In addition, the above-mentioned reaction condition can be suitably set up according to 
a degree of the end closure (example: trimethylsilylation), a class of solvent, etc. which are 
searched for. 

As <end encapsulant (sililation reagent)> end encapsulant (end cap), the thing which cannot be 
easily influenced of the water of the excessive amount in the case of said hydrolysis, or the 
thing from which it hydrolyzes under an acid ambient atmosphere, and the trialkylsilyHzed 
agent itself turns into a sililation reagent is used, for example. 
[0065] As such end encapsulant, it is following type (i): [0066]. 
[Formula 8] 
R a 

b I 

R b Si A 

I 

R c 

(i) 

[0067] (As for Ra, Rb, and Rc, a carbon number shows unsubstituted [ one or more ] or a 
permutation hydrocarbon group among a formula (i), and these may be mutually the same and 
may differ.) A shows a hydroxyl group or a hydrolysis nature machine. The compound expressed 
is desirable. 

[0068] The radical hydrolyzed with the superfluous water taken for the hydrolysis nature 
machine A in this formula (i) to carry out hydrolysis condensation of said monomer is meant. As 
such a hydrolysis nature machine A Specifically For example, hydrogen, a sulfhydryl group, a 
halogen, a hydroxy group, A vinyl group, the amino group, a glycidyl group, a carboxyl group, 
unsubstituted or permutation hydrocarbon-group content oxy-radicals (example: an aralkyloxy 
radical, aryloxy group, etc.), the amino group, unsubstituted, permutation hydrocarbon-group 
content carbonyloxy group, or the following type (ii) : [0069] 
[Formula 9] 
R e 

R f S i B 

I 

R* 

(ii) 

[0070] (As for Re, Rf, and Rg, a carbon number shows unsubstituted [ one or more ] or a 
permutation hydrocarbon group among a formula (ii), and these may be mutually the same and 
may differ.) B shows ether oxygen and the amino group. The radical expressed is mentioned. 
[0071] Specifically as such end encapsulant, the following compounds are mentioned. Namely, a 
trimethyl silanol, a methoxy trimethyl silane, a methoxy triethyl silane, Triethylethoxysilane, 
2-chloroethoxy trimethyl silane, A chloro methyl dimethylethoxy silane, an ethoxy TORIME chill 
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silane, 2-propynyloxy trimethyl silane, a dimethylethoxy ethynyl silane, A 1-chloro 
methyl-2-chloroethoxy trimethyl silane, an allyloxy trimethyl silane, Ethoxy dimethylvinylsilane, 
an isopropanal PENOKISHI trimethyl silane, 3-chloropropyl trimethyl silane, allyloxy 
dimethylvinylsilane, 1-chloro methylethoxy dimethylvinylsilane, a tert-butoxy trimethyl silane, 

1 - methyl propyloxy trimethyl silane, an iso butoxy trimethyl silane, A butoxy trimethyl silane, 
3-aminopropyldimethylmethoxysilane, A full furyloxy trimethyl silane, a trimethyl pentyloxy 
silane, An isopentyloxy trimethyl silane, 2, 4-dichloro phenyloxy trimethyl silane, A chloro 
MECHIRUJI methylphenoxy silane, 2-chloro phenoxy trimethyl silane, 4-nitro phenoxy trimethyl 
silane, a hydroxy phenoxy trimethyl silane, Dimethyl furfuryl oxy-vinylsilane, a 2-hydroxy 
phenoxy trimethyl silane, 1-chloro hexenyloxy trimethyl silane, a cyclohexyloxy trimethyl silane, 
A hexyloxy trimethyl silane, butyl-2-hydroxyethyl thiomethyl dimethylsilane, Dimethyl ethynyl - 
2, 4, 5-trichlorophenoxy silane, 2, 4-dichloro phenoxy ethynyl dimethylsilane, Trimethylsilyl 
benzoate, benzyloxy chloro methyl dimethylsilane, 3-amino phenoxy dimethylvinylsilane, a 
dimethylethoxy-3-glycidoxy propyl silane, Dimethyl-2-[(2-ethoxy ethoxy) ethoxy] vinylsilane, A 
methoxy TORIPURO pill silane, dimethy|-3-methyl-4-chloro phenoxy vinylsilane, 
Dimethyl-2-methyl-4-chloro phenoxy vinylsilane, a chloro methyl dimethyl-2-phenylethoxy 
silane, A benzyl dimethylethoxy silane, dimethyl-2-piperidino ethoxy vinylsilane, 

2- ethylhexyloxy trimethyl silane, an octyl trimethyl silane, Triethyl silyl benzoate, 
benzylidene-3-ethoxy dimethylsilyl propylamine, Diphenyl ethoxy methylsilane, a dodecyloxy 
trimethyl silane, Diphenyl ethoxy vinylsilane, an acetyl triphenyl silane, an ethoxy triphenyl 
silane, A triphenyl silanol, a trimethyl silanol, triethyl silanol, A TORIPURO pill silanol, a tributyl 
silanol, pentamethyldisiloxane, 1, 3-diethynyl -1,1,3, and 3-tetramethyl disiloxane, N, an O-Bis 
(trimethylsilyl) trifluoro acetamide, 1, the 3-divinyls 1,1, and 3, 3-tetramethyl disiloxane, A Bis 
(trimethylsilyl) uracil, a Bis (trimethylsilyl) thyrosin, 1, 3-Bis (acetoxy methyl) tetramethyl 
disiloxane, 1-(N and N-dimethylthiocarbamoyl thiomethyl)-1 , 1 and 3, and 

3- tetramethyl-3-vinyl disiloxane, 1, 3-Bis (3-chloropropyl) tetramethyl disiloxane, 1, 3-Bis 
(3-mercapto propyl) tetramethyl disiloxane, 1, 3-Bis(3-hydroxypropyl)-1 , 1 and 3, 
3-tetramethyl disiloxane, 1, 3-Bis (3-aminopropyl) tetramethyl disiloxane, 1, 
3-Bis(2-aminoethyl aminomethyl)-1 , 1 and 3, 3-tetramethyl disiloxane, 3-methyl 
piperidinomethyl pentamethyldisiloxane, 4-methyl piperidinomethyl pentamethyldisiloxane, Hexa 
ethyl disiloxane, 1, 3-dibutyl -1,1,3, and 3-tetramethyl disiloxane, 1-(2-methyl 
piperidinomethyl)-1, 1 and 3, and 3-tetramethyl-3-vinyl disiloxane, 1 -(3-methyl 
piperidinomethyl)-1, 1 and 3, and 3-tetramethyl-3-vinyl disiloxane, Pentamethyl-3-piperidino 
propyl disiloxane, 1, 3-Bis (3-acetoxy propyl) tetramethyl disiloxane, 1, 3-Bis[3-(N-methyl 
carbamoyl OKISHIPUROPIRU) tetramethyl disiloxane, 3-(4-methyl piperidino propyl) 
pentamethyldisiloxane, 3-(2-methyl piperidino propyl) pentamethyldisiloxane, 1, 3-diphenyl - 1, 
1, 3, and 3-tetramethyl disiloxane, 1, 3-Bis(dioxy anil ethyl)-1, 1 and 3, 3-tetramethyl disiloxane, 
1, 3-Bis(3-glycidoxy propyl)-1, 1 and 3, 3-tetramethyl disiloxane, Hexa propyl disiloxane, 1, 
3-dimethyl -1,1,3, and 3-tetra-phenyl disiloxane, 1, 1 and 3, the 3-tetra-phenyl -1, 3-divinyl 
siloxane, allyl compound JIMECHIRUSHIRA N, diethyl methylsilane, a triethyl silane, a 
buthyldimethyl silane, Dimethyl phenylsilane, methylphenyl vinylsilane, a TORIPURO pill silane, 
Diphenyl methylsilane, a triphenyl silane, 1 -piperidinomethyl -1,1,3, and 3-tetramethy|-3-vinyl 
disiloxane, 1, 3-divinyl -1,1,3, and 3-tetramethyl disilazane, pentamethyl piperidinomethyl 
disiloxane, 4-trimethylsiloxyphenyl trimethyl silane, hexa methyl disiloxane, 3-(3-methyl 
piperidino propyl) pentamethyldisiloxane, Trimethylchlorosilane, triethyl chlorosilicane, 
TORIPURO pill chlorosilicane, Diethyl methyl chlorosilicane, ethyl dimethyl chlorosilicane, 
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buthyldimethyl chlorosilicane, t-buthyldimethyl chlorosilicane, butyl diethyl chlorosilicane, 
t-butyl diethyl chlorosilicane, triphenyl chlorosilicane, diphenyl methyl chlorosilicane, phenyl 
/dimethyl chlorosilicane, etc. 

[0072] such end encapsulants — one sort — or it can combine suitably and two or more sorts 
ftan be used. Among such end encapsulants, a trimethyl silanol, hexa methyl disiloxane, A 
KURORU methyl dimethylethoxy silane, an acetyl triphenyl silane, An ethoxy triphenyl silane, a 
triphenyl silanol, triethyl silanol, A TORIPURO pill silanol, a tributyl silanol, hexa ethyl disiloxane, 
Trimethylmethoxysilane, trimethylethoxysilane, triethylmethoxysilane, and triethylethoxysilane 
are desirable and hexa ethyl disiloxane, hexa methyl disiloxane, a trimethyl silanol, and triethyl 
silanol are used further preferably. 

[0073] <Application> The above hydroxyl-group content polyorgano silsesquioxane (b) is 
independent as it is, and may be used for the application of adhesives, a heat-resistant coating 
ingredient, a printing platemaking ingredient, a printed-circuit creation ingredient, the resist 
ingredient for lettering, etc. 

[0074] Or for example, this hydroxyl-group content polyorgano silsesquioxane (b), alcoholic 
hydroxyl-group content acrylic resin, and the poly isocyanate or a melamine may be blended, 
and you may use for the application of adhesives, a coating, etc. as a resin constituent. Such a 
resin constituent is usable to adhesion with glass besides metals, such as aluminum, acrylic 
resin, ABS plastics, a polycarbonate, etc., and excellent in especially adhesion with aluminum. 
When such a resin constituent is used as the above-mentioned adhesives for metals It is the 
amount of 0.1 - 10 weight section preferably, such a resin constituent — hydroxyl-group 
content polyorgano silsesquioxane (b) — 0.01 - 20 weight section — It is the amount of 30 - 60 
weight section preferably, alcoholic hydroxyl-group content acrylic resin — 10-90 weight 
section — It is the amount of 30 - 60 weight section preferably, the poly isocyanate or a 
melamine — 10-90 weight section — solvents (viscosity modifier), such as toluene contained 
as occasion demands, a xylene, butyl acetate, and propylene glycol methyl ether acetate, — 10 
- 90 weight section — it may be preferably contained in the amount of 30 - 60 weight section. 
However, let all the component sum totals in a resin constituent be the 100 weight sections. 
[0075] As alcoholic hydroxyl-group content acrylic resin, the acrylic polyol of 20 to hydroxyl 
value 200 (KOHmg/g) extent, polyether polyol, polyester polyol, etc. are mentioned, for example. 
[0076] As poly isocyanate, hexamethylene di-isocyanate system poly isocyanate, isophorone 
diisocyanate system poly isocyanate, etc. are mentioned, for example. 
[0077] Although based on the application etc., when used as a coating, in addition to the 
above-mentioned component, arbitration components, such as a color pigment, a plasticizer, a 
pigment agent, a thickener, insect killing and a germicide, a bulking agent (extending agent), rust 
preventives, a flatting, a stain proofing agent (poison), and a metal powder, may be further 
contained in such a resin constituent, for example. 
[0078] 

[Effect of the Invention] As mentioned above, the hydroxyl-group content polyorgano 
silsesquioxane concerning this invention has uniform and high reactivity, and preservation 
stability is also excellent, and, moreover, it is hard to gel it at the time of manufacture. 
[0079] Moreover, the resin constituent which serves as polyorgano silsesquioxane containing 
the hydroxyl group of this invention from the acrylic copolymerization resin and the poly 
isocyanate compound which have an alcoholic hydroxyl group is excellent in adhesion with a 
metal, especially aluminum. 
[0080] 
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[Example] Although an example and the example of a comparison are shown and this invention 
is explained concretely hereafter, this invention is not limited to the following example. 
[0081] In addition, each physical-properties value in an example and the example of a 
comparison was measured according to the following approach. 

[Adhesion] JIS The squares method (measure number of divisions 100) according to K5400 
estimated. 

[0082] the product made from [nuclear-magnetic-resonance spectrum analysis] Bruker — 
AMX-400 were used and analysis of 1 H-NMR, 13 C-NMR, and 29 Si-NMR was performed. 
[0083] The VALOR-HI mold Fourier transform infrared spectrophotometer by 
[infrared-absorption-spectrum analysis] Jasco Corp. was used, and the infrared absorption 
spectrum was measured by transmissometry. 

[0084] It measured using [number-average-molecular-weight] gel permeation chromatography 
(GPC). On the occasion of measurement, "CR-3A" by Shimadzu was used, it was used for the 
serial at the column, having connected "Shodex KF-801, KF-802, KF-803, KF-804" by Showa 
Denko K.K., and polystyrene was measured as the standard substance. 
[0085] 

[Example 1] 236. 34g OOOOmmol) of gamma-glycidoxypropyltrimetoxysilane and 54.06g 
(3000mmol) of water were taught to the 500ml flask furnished with a thermometer, churning 
equipment, a reflux condenser, and nitrogen installation tubing under the nitrogen air current, 
and the mixture in this flask was cooled to 5 degrees C. 

[0086] Subsequently, after 4.9g (5mmol) of sulfuric-acid water solutions of 10.0% of 
concentration was dropped at this mixture over 30 minutes, this mixture was kept at 10 degrees 
C for 60 minutes. Subsequently, the temperature of a reaction container was adjusted by the 
water bath, and the reaction temperature of mixture was kept at 70 degrees C. The hydrolysis 
condensation reaction was performed to the bottom of a nitrogen air current for 3 hours, next 
hexa methyl disiloxane 65g (400mmol) was added, and the silanizing reaction was performed for 
3 hours. 

[0087] The obtained reaction mixture was cooled to 40 degrees C. Subsequently, the 
potassium-hydroxide water solution neutralized the reaction solution, and reaction mixture 
(mixture) was held under the room temperature (25 degrees C) overnight. 

[0088] Consequently, reaction mixture was divided into two-layer. Subsequently, 150g of butyl 
acetate was added in the lower layer extracted among two-layer, mixture was distilled at 
200mmHg(s) and 40 degrees C, and the 200g solvent was removed. 
[0089] It agitated for 1 hour, after adding 200g butyl acetate in the obtained solution. 
Subsequently, it filtered with the filter whose average pole diameter is 0.8 microns, and the 
transparent and colorless solution (900g) was obtained. 

[0090] The number average molecular weight of this compound (solution) measured in GPC was 
3600. As a result of 1 H-NMR measurement of this compound, the glycidyl group of a raw 
material was not observed and it became clear from the result of IR measurement that the 
hydroxy! group is generating. It is thought that a glycidyl group and water reacted and the 
hydroxyl group generated from these things. 

[0091] Moreover, heavy water permuted the hydroxyl group generated here, it was checked that 
the hydroxyl group of the diol which the glycidyl group of a charge reacted with water and 
produced by 1 H-NMR measurement when the quantum of the hydroxyl group which 
disappeared was performed, and the equivalent has disappeared, and the thing of the side chain 
of the polyorgano silsesquioxane compounded here for which almost (more than 95 mol %) is 
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changed into diol was checked. 

[0092] Moreover, when checked in 1 H-NMR, more than average 75 mol % (specifically 82%) of 
the principal chain end group of the compounded polyorgano silsesquioxane was 
trialkylsilyHzed. 
f0093] 

[The example 1 of a comparison] By the same approach as an example 1, the amount of the 
water at the time of hydrolysis condensation was changed as follows, and hydroxyl-group 
content polyorgano silsesquioxane was manufactured. 

[0094] 236.34g (lOOOmmol) of gamma-glycidoxypropyltrimetoxysilane and 18.02g OOOOmmol) of 
water were taught to the 500ml flask furnished with a thermometer, churning equipment, a 
reflux condenser, and nitrogen installation tubing under the nitrogen air current, and mixture 
was cooled to 5 degrees C. After 4.9g (5mmol) of hydrochloric-acid water solutions of 10.0% of 
concentration was dropped at mixture over 30 minutes, mixture was kept at 10 degrees C for 60 
minutes. 

[0095] Subsequently, the temperature of a reaction container was adjusted by the water bath, 
the reaction temperature of mixture was kept at 70 degrees C, the hydrolysis condensation 
reaction was performed to the bottom of a nitrogen air current for 3 hours, next hexa methyl 
disiloxane 65g (400mmol) was added, and the silanizing reaction was performed to the bottom of 
a nitrogen air current at the same temperature (70 degrees C) for 3 hours. 
[0096] The obtained reaction mixture was cooled to 40 degrees C. The potassium-hydroxide 
water solution neutralized the reaction solution, and mixture was held to room temperature (25) 
** overnight. Subsequently, 150g of butyl acetate was added, mixture was distilled at 
200mmHg(s) and 40 degrees C, and the 200g solvent was removed. It agitated for 1 hour, after 
adding 200g butyl acetate in the obtained solution. It filtered with the filter whose average pole 
diameter is 0.8 microns, and the transparent and colorless solution (900g) was obtained. 
[0097] The number average molecular weight of the obtained compound measured in GPC was 
2000. From 1 H-NMR measurement of this compound, many unreacted glycidyl groups were 
checked, and this compound had bad stability and it gelled it three days after. 
[0098] 

[The example 2 of a comparison] By the same approach as an example 1 , the amount of the acid 
at the time of hydrolysis condensation was changed as follows, and hydroxyl-group content 
polyorgano silsesquioxane was manufactured. 

[0099] gamma-mercapto propyltrimethoxysilane 236.34g (lOOOmmol) and 54.06g (3000mmol) of 
water were taught to the 500ml flask furnished with a thermometer, churning equipment, a 
reflux condenser, and nitrogen installation tubing under the nitrogen air current, and mixture 
was cooled to 5 degrees C. After 0.01 g (0.01 mmol) of 1 0.0% of hydrochloric-acid water solutions 
was dropped at mixture over 30 minutes, mixture was kept at 10 degrees C for 60 minutes. 
[0100] Subsequently, the temperature of a reaction container was adjusted by the water bath, 
the reaction temperature of mixture was kept at 70 degrees C, the hydrolysis condensation 
reaction was performed to the bottom of a nitrogen air current for 3 hours, next hexa methyl 
disiloxane 65g (400mmol) was added, and the silanizing reaction was performed to the bottom of 
a nitrogen air current at the same temperature (70 degrees C) for 3 hours. The obtained 
reaction mixture was cooled to 40 degrees C. The potassium-hydroxide water solution 
neutralized the reaction solution, and mixture was held to the room temperature overnight. 1 50g 
of butyl acetate was added to the obtained reaction mixture, mixture was distilled at 
200mmHg(s) and 40 degrees C, and the 240g solvent was removed. 
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[0101] It agitated for 1 hour, after adding 200g butyl acetate in the obtained solution. It filtered 
with the filter with an average pole diameter of 0.8 microns, and the transparent and colorless 
solution (900g) was obtained. 

[0102] Number average division-into-equal-parts **** of the obtained compound measured in 
GPC was 600. When 1 H-NMR and 29 Si-NMR of this compound were measured, the ladder 
structure which the hydrolysis condensation reaction of a raw material monomer does not fully 
advance, but many unreacted monomers and low-molecular oligomer are observed, and is 
searched for was hardly built. 
[0103] 

[The example 3 of a comparison] By the same approach as an example 1, the class of acid at 
the time of hydrolysis condensation was changed as follows, and hydroxyl-group content 
polyorgano silsesquioxane was manufactured. 

[0104] This mixture that prepared gamma-mercapto propyltrimethoxysilane 236.34g 
(lOOOmmol) and 54.06g (3000mmol) of water, and was taught to the 500ml flask furnished with a 
thermometer, churning equipment, a reflux condenser, and nitrogen installation tubing under the 
nitrogen air current was cooled to 5 degrees C. After 10.13g OOmmol) of hydrochloric-acid 
water solutions of 3.6% of concentration was dropped at mixture over 30 minutes, the obtained 
mixture was kept at 10 degrees C for 60 minutes. 

[0105] Subsequently, the temperature of a reaction container was adjusted by the water bath, 
the reaction temperature of mixture was kept at 70 degrees C, the hydrolysis condensation 
reaction was performed to the bottom of a nitrogen air current for 3 hours, next hexa methyl 
disiloxane 65g (400mmol) was added, and the silanizing reaction was performed to the bottom of 
a nitrogen air current at the same temperature (70 degrees C) for 3 hours. The obtained 
reaction mixture was cooled to 40 degrees C. The potassium-hydroxide water solution 
neutralized the reaction solution, and the obtained mixture was held to the room temperature 
overnight. 

[0106] Subsequently, 150g of butyl acetate was added into this mixture, the obtained mixture 
was distilled at 200mmHg(s) and 40 degrees C, and the 240g solvent was removed. It agitated 
for 1 hour, after adding 200g butyl acetate in the obtained solution. It filtered with the filter with 
an average pole diameter of 0.8 microns, and the transparent and colorless solution (900g) was 
obtained. 

[0107] When measured in GPC, the number average molecular weight of the obtained compound 
was 600. The hydrochloric acid this compound of whose is a catalyst reacted with the glycidyl 
group, and hydrolysis condensation hardly advanced, and the addition reaction of the water to a 
glycidyl group hardly advanced as a result of 1 H-NMR measurement, either, and generation of 
a hydroxyl group was not accepted. 
[0108] 

[Example 2] The constituent which carried out mixed combination of the following component at 
homogeneity was prepared using the resin prepared in the above-mentioned example 1. This 
constituent was left for seven days at the room temperature after paint in the aluminum steel 
plate (JIS A1050P) so that the desiccation thickness obtained might be set to 20 micrometers, 
and the base material was created. When squares adhesion evaluation of this base material was 
performed, it became 100/100. 
[0109] 

It was obtained in the example 1 (hydroxyl-group content polyorgano silsesquioxane). 

.... The 0.5 weight sections A801 .... The 59.0 weight sections (Dainippon Ink acrylic polyol 
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hydroxyl value 100 KOHmg/g) 

SUMIJURU N-3500 .... The 10.0 weight sections ( hexamethylene dHsocyanate system poly 
-isocyanate by the Sumitomo Bayer urethane company) 
Propylene glycol methyl ether acetate .... The 30.5 weight sections [0110] 

[Example 3] The constituent which carried out mixed combination of the following component at 
homogeneity was prepared using the resin prepared in the above-mentioned example 1. This 
constituent was left for seven days at the room temperature after paint in the aluminum steel 
plate (JIS A1050P) so that the desiccation thickness obtained might be set to 20 micrometers, 
and the base material was created. When squares adhesion evaluation of this base material was 
performed, it became 100/100. 
[0111] 

It was obtained in the example 1 (hydroxyl-group content polyorgano silsesquioxane). 
.... The 0.05 weight sections A801 .... The 59.0 weight sections Sumi Joule N-3500 .... The 10.0 
weight sections Propylene glycol methyl ether acetate .... The 30.95 weight sections [01 12] 
[The example 4 of a comparison] The constituent which carried out mixed combination of the 
following component at homogeneity was prepared. The obtained constituent was left for seven 
days at the room temperature after paint so that the desiccation thickness might be set to 20 
micrometers to an aluminum steel plate (JIS A1050P), and the base material was created. When 
squares adhesion evaluation of this base material was performed, it became 0/100. 
[0113] 

A801 .... The 59.0 weight sections Sumi Joule N-3500 .... The 10.0 weight sections Propylene 
glycol methyl ether acetate .... In the application more than the 31.0 weight sections, and the 
example of a comparison, the result of having measured the physical properties (squares 
adhesion test) of a paint film is combined, and is shown in Table 1. 
[0114] 
[Table 1] 

& 1 (g*S§&#&3gf3) 









10 0 10 0 




10 0 10 0 




0 LOO 



[0115] 
[Example 4] 

(What used the triphenyl silyl radical content compound for silanizing of an end) This mixture 
that prepared 236.34g OOOOmmol) of gamma-glycidoxypropyltrimetoxysilane and 54.06g 
(3000mmol) of water, and was taught to the 50ml flask furnished with a thermometer, churning 
equipment, a reflux condenser, and nitrogen installation tubing under the nitrogen air current 
was cooled to 5 degrees C. 

[01 16] Subsequently, after 4.9g (5mmol) of sulfuric-acid water solutions of 10.0 % of the weight 
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of concentration was dropped at this mixture over 30 minutes, the obtained mixture was kept at 
10 degrees C for 60 minutes. Subsequently, the temperature of a reaction container was 
adjusted by the water bath, the reaction temperature of mixture was kept at 70 degrees C, the 
hydrolysis condensation reaction was performed to the bottom of a nitrogen air current for 3 
hours, next hexa phenyl disiloxane 213.92g (400mmol) was added, and the silanizing reaction 
was performed to the bottom of a nitrogen air current at the same temperature (70 degrees C) 
for 3 hours. The obtained reaction mixture was cooled to 40 degrees C. The 
potassium-hydroxide water solution neutralized the reaction solution, and the obtained reaction 
mixture (mixture) was left under the room temperature (25 degrees C) overnight. 
[01 17] Subsequently, the lower layer of the liquid divided into two-layer was extracted. 150g of 
butyl acetate was added from this lower layer to the extraction object, the obtained mixture 
was distilled at 200mmHg(s) and 40 degrees C, and the 200g solvent was removed. It agitated 
for 1 hour, after adding 200g butyl acetate in the obtained solution. 

[01 18] Subsequently, it filtered with the filter whose average pole diameter is 0.8 microns, and 
the transparent and colorless solution (1000g) was obtained. When the determination of 
molecular weight was carried out in GPC, the number average molecular weight of the obtained 
compound (solution) was 4000. 

[01 19] As a result of 1 H-NMR measurement of this compound, the glycidyl group of a raw 
material was not observed and that the hydroxyl group is generating became whether to be ** 
from the result of IR measurement. It is thought that a glycidyl group and water reacted and the 
hydroxyl group generated from these things. 

[0120] Moreover, heavy water permuted the hydroxyl group generated here, it was checked that 
the hydroxyl group of the diol which the glycidyl group of a charge reacted with water and 
produced by 1 H-NMR measurement when the quantum of the hydroxyl group which 
disappeared was performed, and the equivalent has disappeared, and the thing of the side chain 
of the polyorgano silsesquioxane compounded here for which almost (more than 95 mol %) is 
changed into diol was checked. 

[0121] Moreover, when checked in 1 H-NMR, more than average 75 mol % of the principal chain 

end group of the compounded polyorgano silsesquioxane was trialkylsilyl-ized. 

[0122] 

[Example 5] This mixture that prepared beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane 
246.4g OOOOmmol) and 54.06g (3000mmol) of water, and was taught to the 50ml flask furnished 
with a thermometer, churning equipment, a reflux condenser, and nitrogen installation tubing 
under the nitrogen air current was cooled to 5 degrees C. 

[0123] Subsequently, after 4.9g (5mmol) of sulfuric-acid water solutions of 10.0 % of the weight 
of concentration was dropped at this mixture over 30 minutes, the obtained mixture was kept at 
10 degrees C for 60 minutes. Subsequently, the temperature of a reaction container was 
adjusted by the water bath, the reaction temperature of mixture was kept at 70 degrees C, the 
hydrolysis condensation reaction was performed to the bottom of a nitrogen air current for 3 
hours, next hexa methyl disiloxane 65g (400mmol) was added, and the silanizing reaction was 
performed to the bottom of a nitrogen air current at the same temperature (70 degrees C) for 3 
hours. The obtained reaction mixture was cooled to 40 degrees C. The potassium-hydroxide 
water solution neutralized the reaction solution, and the obtained reaction mixture (mixture) 
was left under the room temperature (25 degrees C) overnight. 

[0124] Subsequently, the lower layer of the liquid divided into two-layer was extracted. 150g of 
butyl acetate was added from this lower layer to the extraction object, the obtained mixture 
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was distilled at 200mmHg(s) and 40 degrees C, and the 200g solvent was removed. It agitated 
for 1 hour, after adding 200g butyl acetate in the obtained solution. 

f0125] Subsequently, it filtered with the filter whose average pole diameter is 0.8 microns, and 
the transparent and colorless solution (900g) was obtained. When molecular weight was 
measured in GPC, the number average molecular weight of the obtained compound (solution) 
was 3700. 

[0126] As a result of 1 H-NMR measurement of this compound, the glycidyl group of a raw 
material was not observed and that the hydroxyl group is generating became whether to be ** 
from the result of IR measurement. It is thought that a glycidyl group and water reacted and the 
hydroxyl group generated from these things. 

[0127] Moreover, heavy water permuted the hydroxyl group generated here, it was checked that 
the hydroxyl group of the diol which the glycidyl group of a charge reacted with water and 
produced by 1 H-NMR measurement when the quantum of the hydroxyl group which 
disappeared was performed, and the equivalent has disappeared, and the thing of the side chain 
of the polyorgano silsesquioxane compounded here for which almost (more than 95 mol %) is 
changed into diol was checked. 

[0128] Moreover, when checked in 1 H-NMR, more than average 75 mol % of the principal chain 
end group of the compounded polyorgano silsesquioxane was trialkylsilyHzed. 



[Translation done.] 
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[0049] [SC(^-l)*. ntt0rt»63<DSBBL 
©2flWS{lyK3RaS««3R«t 1-8, U < 1 -5 ~C 

^n^nsfc&fc:, ft«»i^8»*b<«i— 5 

LX\t % *#Wtctt* S-^^>F^>iW 

r-^'J^F^y^hy^ht^^y, r-^V^ 40 
>^;l/h >jy h=^->->^>, r-^y^Fi : ^>W 

r~y y ^> Ft V7'a t';l/ F y x F + ^>7 
K*->x^;t/ FyxF *->->5 >*stfF2 U < 6*a 

So 

[0 05 0 ] ^wcctei^rtt, ch6ox#+5/i^ 
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(3, 4-x^^'>^P^^) ^ab^Fyyh 
*>->7>, t-(3, 4-X#*^>^D^*^;l/) :/ 
at>FyxF^>7>, £-(3, 4-X#*^>£ 
D^?W i^Fy^F + ^>7>, £-(3, 4- 
x^+^^^a^^'^^) xf;bFyxF^^>7X 
0-(3. 4-x#+^^^D^*^;l/) zfmhVJh 
*^>^>, /S- (3, 4-x#*->^a^*->;U) 
^l/FyxF + ^>7>, /3-(3, 4-x#*5^>^a 

ft, S-(3, 4^#*i^#a-Mr->;l/) x^;Uh «; 

<6-(3. 4-x#^>i/^P^^> 
;U) x^FyxF + >>>>7>, £-(3. 4-x^+V 

[0048] 
[ft7] 

Or 3 

i 

D R 2 s i OR 4 

OR 5 

< - - 1 ) 

h u r;w3 +->~> ^ > t *SfS ( • m 

T. *«. 1. 0~8. Ofg-t^. JfSKIJl. 5~ 
8. of^*;K £e>ic#£ u< »3. 0-6. 0<g*JU 

[0 05 1 ] £fcC©<fc5&J5lt.tt. TK©MI«R. ^ 
KWW©##T«:fT 5 c tjWff* L< . xtf+^S^T 
HJTJl'3*^i'?> l*JU«c*tl/TB»watl3:. 0. 0 
0005-0. 05<g*;l/, 5f$O<«0. 00 5- 

0. 0 5fg*;l'©Stm>e>ft£. 

[0052] JP*»». *^St6«:iBOr*©ttffl«*J 

1. 0<g*;v*?ffi-ci*tti7K^Ai+^tcjitf-a-r. $fc 
7k©ijyBfi#8. 0{g^«rS^-5<t, ^JSJCE^jl 

[0 05 3 ] gf©^fflfi*ii^+'>S^W h y r 
->^-5> l *;u{c*furo. 0 0 00 5*^*178, 

©ffifflfij&s 0.05 -tJb?:®^. Zm£lttMmtC='X7C 

*s»6ft&l»«*>»J-Ctc< . y;Mt££D£i1g|SJ##> 

[0 0 54] gEiLTta:. ft<*W«C«. WA«. 
HBfe. 5SK^©«t«®^fil^. «K^©W«K** 
W6ft. KfflC>6fti. fUt^y 



(7) 
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©tefflBifcSWl): t/<frt>. */c. m&i*. feBfctt© 

& < . &%.fc-cizmM*i&m-? & c £ 

[0055] J5J£.^#iCOl,>TB^£l^;*ftfct->#. 

-flawtcjsicsagt*^ as o ~ i o o 'cmmvs> v . js 

ItJ$fajB 1 — 2 4 WSS-eabJ. SJCS£3»J: < 

JnzK#flSKJfrfc 0-20 ^©tb^toffiST 0 . 5 ~ 1 . 
0B$p^fo-r^e>. 5 0-ioou 

5-CC1-1 O^SfSSlt^Ci 
[0 05 6 ] «£KJ6©fl»±tt, fi36*K*T>U#y* 

[0 057 ] t;1/# y £ fC(J, JMtWfctt. 

TKK'fb^- h-U^A. *®tfb#y n-^JbTS 
t& (x^+->lMF yTJW3*^>7>©JJD*#JSS • 

<t. ii«^*tj±©*KS$W5j<y^^^^^-fe^ 

***-y>(a)#if#6*l3. ff 6ftfc£M33S££llh4> 30 
JK .y * V fA* X * * > (a)©£i* 

[0 05 8 ] **i§(c*jt,»-r«. i m£tt~> y-»HfcS«J% 

fflot, C ©«fc -5 ft *«±©±IK^©*^W± ( f y 
;Wb> KIc^t^ C £ (c «fc 9 . £ftKKMKD4>% < £ i> 7 
5 *;U%J£J±, $?£U<B80~100 ^t^^^^iw^ 
lb» (i> F* + » Ctg&-fS C tifim*. 
*t*±©i^^a*"P>i> F + + » y'M (3f3s§tt± 

h*»t?m:. *KS^w^y*^^^n2^**^-y- 

;H2^+*+-y» ©S?jg^c*sWS^tt(c^L.< . 

[0059] c ©«fc ^ &£i£fciig*«±©*g«^rtf 
y * y -fe x * * * V > (a)©3fcifl^> *J >W bKJfc 
£fT ^ {CB. ^I&fciffl*^©*^^?* ! J 
->^-feX+^-+-y->(a)©?^jgK:> TfB©^> y JHfcSfiJ 
<5RMWjO(J. end c a p^J) ^gsflnL/Sf&Stbh. 

«<ti,\ cctt5i>F : i : t^itt. j^y^-^v 50 
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i^iu-fe x * * * -y > ©siss/sw^BM o /dsi&tt©^ 

Si -OR. Si-OH©ORl, OHlfti*?:, OS 
i (CH,) 3 ^-C@^T-SCi*S^ (R : Til"** 
m . i>F* + ^^b?rtf ; 5C£CCj:»). tfy^Hz 

x+^^-y->©^a^bsit^ji< &o . 

[0060] C ©«£ 5 &5JCc»©|5gK:B. *^it±»J 

(#1 : ^*-y-y ^^->a^-y->) b, tmfij: 9 

3fi*J3 : J£i&i<"7 s-Jm 1 ffiCCttl/T . jlS 1 . 
2~5(g;fIK©fi) -C&m?ZC£AW&Ll,K 
[006 1 ] ifc, COJ:5«t'i"JWb (3fcis5ftlh) S 
Ic>B> ±IBi^*->SSW F y ^ >©JD* 

^*^©^rStt^*-c. ilS. 2 0~i oo°c. ft* 

U<B3 0~9 5°C. 3e>tC»* b< «5 0~9 0 - C 

[0 06 2] Ztdi8mtl,~ClzmZ.li> * 

3.7)1,. M I BK&£*£4>fi [3EII*«*«±©7KK» 
y y SsfrteX *-y~> (a) <!: 'J JWfbffl 

£©-&ftl OOSfiSHCttUT. 10-1 00011 

gp. w*u<«i o~i ooiisgs] -cffiffl-r^»c 

->s^w f r ju ^ + v > • ffia^-i/T 

*®a$w^< y ^ ^-fe ^ * * > *®{j*-r £ 

^•/sfcBTJun^->*©^iK^^f±a k** 

[0 063] C©J: 5 %Sf&B> p H 1 ~6 . «F$ b < 
«pH3~5HS©^1±T-Cff ^<b^J*W-e*€>„ C©. 

^?©«i«K-?>SIS?. i^M. ?s^©w«ffi?^if6n 

[0 064]&te. ±ie©JSJt.^F»*«)6nS*4SS« 

<^**±S"J <i"J JMbffJ) >^SW±ai| ( e n d c 
a p ) £ 'W^B. HtflBJn*^©^©®**© 

^Mb^jeft*^t4#H^T-c»n*^3nr ~> y ;HbS"J 
£&-5fc©t£#sffli<>e>ns. 

[0 06 5] C©J: ^^^TlhSiJi LTB. TIB5S 
C-i) : 

[0 06 6] 
Wfc8] 
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R* 

t I 

R b Si A 

I 

(i) 

[0 06 7 ] (ssc-i)*, r\ r c «. mm&w 1 
u±<D$m&£tcit&&ii%<w<.mmztnL> emits. 

t^cp— -c$>iri>J:< . gfco TOT At*. 

[0068] ccD^(i)4J©tra*^tt»A«. mrta^e 
(gsnsMMi, c^.t^^uaTk^ttSAiLT 
t:Kp+->a. v~>im. 7^i. ^'j->^i/ 

[0 06 9] 
[fb9] 

R e 

R f S L B 

I 

<ii) 

[0 07 0] <5£(ii)*. R\ R f , R*te. mmfcfr 

2-^anih+^h'jy^>7>, ^pp^ 

x h+^x^x;l/->^>, l - ^apy 2 -^P 
x b^S^y ^;l/fc*x;l^>^x w*y:?*P^> 

;l^>^>, 7'JW+^^l/t^>7>, 1 - * 
PP^^x h*isisjt?JU\Z~)\,is5> % tert- 
^h^>h«;^^>7>, 1 -^3^1/ :/P fJl/**^> 
hy^^;i/2>^>, -fv^F+^h'jyf;i/V7>, 7 
h*^h'jy^>7>, 3-T SS^WfrisSPfr 
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xF^7> t y;u**^h l ) JZ-fot/^y, 

h'j^f;^>7>, 2, 4 -^^nP7x^jvt+y h 
yy^S/9>. ^pp^f;^W7x/+^>7 

2-^PD7*y^h , J^?Jk>7>, 4-— h 
P7i^^>F'J^^>7>, tFD+y7xy+^ 
h y ?*)i7)i>y y ;u^+^fc*x;u-> 

2-bKPtV7xyt^>h'J^^>7X 1 
-^PP^-fe^W : f^h , J^f;l/'>7>, is?U^ 
10 t^ + VF^WV^y, ^^iV^^^h^ 
^;l/^>, y^-2-bFP^>xW^y^ 

^Jl/Sx5>* 2, 4, 5- by 

>;pp7i/+'»7> 4 2. 4-^^PP7x/ + V 
x^xji/^y^i/5^>, h >;^?;^>'J;K>7i- 
K O^^^pp^^^^^V, 3- 
7;y7^^>^^t'^>7X ^^l/ih 
+ S/-3 -^y^F + ^^Pt:VU^^> % ^^^;l/-2 
- [ <2-xh*^xh+-» xF+V] fcfx;l^>^ 

^ y^'PbVU^^>, 5^rf*Jl>-3 

20 ii/-4-^PP7iy^>t'xji/>/7X ^y^;u-2 

-^^-4-^PP7xyti/t'^>7>, ^PP 

^;i/-2 - 7x^;n h*isis9> % 
;^^f;Hh^>7>, ^;u-2 - tr^y i?s 
iK^t'xil/^y^ 2 -x^jl/^+^l/^^^h y 
y^;^>^>, h »,M^;l^>^>, hyx^;L> 

^^'JJl/T'PtVl/T 3 > x S^y jixjl/x h+WW 

xF^>t^>7> 4 7t^h'J7iX;l/>>7>, 
30 XF^>hy7xXjk>7> t h»j7x^>7/- 

;k h y y ^ji/v^y— >>k h yxWy7 >/— ;l\ h 
y ^ptvi^^y— ;k hyy^;k>7y-;k -^>£ 
^^;b^->P+-y->, 1, 3 -^x^x;u- 1 , 1, 
3, 3-rh7^^>P+1fX N. O-Bis 
h'j7;l/tP7tF7$F, 1. 
3-^fcfxjH, l. 3. 3-f F7^W^>P^ 
>, Bis ( h y^^;lx->y;b) Bis (h 

'jy^vy;W fa^>, 1, 3-Bis (7-teh* 
w^JiO r*h^^^;u^->P*if>, l- (N, N - 

40 - l , 1. 3, 

3 -7 s * h^-rf?\>I>- 3 - bx;l/^>aW> ( 1,3- 
Bis (3 -^PP7'Pt*W Schists u**)- 

1, 3 -B i s (3 - ^W^h^PW fh7 
J?)li/ZsUJry->^ 1, 3-Bis (3-bFD + i/ 
y'Ut'Jl) -1, 1, 3, 3 -t" h^^^;i/^>p**y* 
1, 3-Bis (3-73 / 7Pf;b) T^h^y ^ 
;l/^»P*-y*>, 1, 3-Bis (2-73^x5^7 
5 ^^JlO - 1 , l, 3, 3 -fh^^f/l/^D* 
-y-> % 3-y^Ji/txy^yy^jKy^^^^^a 

50 4 ^;Ut:^y ^-/^ ^;U^>^^^-;l'^^ 
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;U- 1 , 1, 3, 3 -f-h^y ^;b^^P^*9*>, 1 - 
w (2 -jt?)W<VisSjt2'>1'y - 1 . 1. 3, 
h^^;U-3 -bfxn^>P*1f>, l-(3--rf* 
;Uh;-^y >>y^7^lO ~ 1 . 1. 3, 3-^h^^U 
-3 - f^;u^^n^lt>, ^>^^^;l/-3-b'^y 
>?yyat*Jl/^^P*1f>, 1. 3-Bis (3-T-fe 
h+^a^) f- h^7 t ;i/^>P*-y->, 1. 3 - 
Bis [3- (N-^^W^^Wt^'Of 

us^y^a fc'AO 3- (2 

1, 3 - y7xi-;l/- 1 , l, 3, 3-fh7^f 
;l/^->n+1f>, 1. 3-Bis (zsfiri/T-il'X-? 
)l) - 1 , 1. 3. 3 --r h7^WyyP+f>, 
1, 3-Bis (3-^y^F*^aW -l, 
1. 3, 3--r* h^^s^>a+iJ->. ^f^ot' 
;i^>p*-y->. l, 3-^y^;u-i, l, 3. 3 - 

r h ^7 x^;l^>P+1t>, 1. 1, 3, 3-f*h7 

3 -^t?x;i^>p*-y- X 7U^^^ 
;b^^>, t^I/>"5>, h yx^^>7>, 

;l7x^^b'^>7>, h y ^ptiVi/9>., 

1. 3. 3 -7" h7y^- 3 - fcT— ^ 
i»P*1fX 1. 3-^tr^;i/-i. 1. 3, 3-7" 

S^/p+lfX 4 - h V J3-)l>z/U*is7 *~)l> h y^ 

tSO^>^>, -N.^-y-y ^b^^a+*9*>, 3- (3-^ 
^btr^y i^y^a tvu) ^>^^7 c ;b^->p^if>v 

h y Jb^PPV7>, h'Ji^J^DP^7> k h 

y ypt , ;u^pp > >^>, i/ifjM^^PD^ 
p->^>, t -^7 c j|/^5 1 ;u^pp^^>, b^;^ 

[0 07 2 ] Cft6<D*»»±S<tt, l«*fctt2«« 

^JhfflOS'fcrtt* h yy*JM-'5->-Jk "^IM 
^A^p+U*:^ ^p;uy t^I/v^ Y^i/i/? 

7-fe^hU7x^k>7>, iKvF'J7^ 
;l^>^>, h y 7x^-^>7> / -;K F'Ji^y'^^ 

;k ^*-y*x^;^^p+-y->, 
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[007 3] <ffli£>±IE(DJ: ^ y 

#v^ju^**:**if>(b)B, -ecD^smiir, mm 
si w^tt »JW«K*ro. ^u>h 

[007 4] &ZWZC<D7m : &^# l )*>l'rtSzs)\s 

WT^y;MsJfli£, *y -fyw*- h*/cB^v^> 

CD^SCDffe, tf^X, T?*)>l>ffim. ABS» *y 

*"F>a»rao. oi-2o«fiSP, *?£u<bo. i 
- 1 o ms£p<Dfi-e % r;^- jH47k^S# Wt * y ^ 

WJiSKl 0~9 0KSSP. #£U<B30-60ffifiSP 
CDfir, # 'H h *ft:B> 7 5 >B 1 0 ^ 9 

20 OSfiSP, SfSL<«3 0-6 0SSSPCOar, <&gfc: 
J:9^r3*i£ *^u>, ft^^^Ji/, ?'p 

(ttSISgp^J) tt. 10-90 SfiSfl, L < » 3 0 

-6 0MSfl<DS-es$nri>-cfc<£i,>o fnu 

J5S»*6*JSS»^»t* 1 0 0SfiSB<b-r£o 
[007 5] T^p-;H4*^S$WT^ y U 
TB, 7KKSffi2 0-2 0 0 (KOHmg/ 

d<y xxf^l'tfy ^-;U^<i:^^f6n^c 
30 [0 07 6 ] d<y-YV^T*- b£LTB, fflZH, ^ 

[0 07 7 ] c 0<t 5 ttWffiSUftttCCK. -ecDffli^^: 4 
±IBfi£7>tctinx.T, «I47> 

gt^j, itttffj, a* • mmm. izmm (*tfi»J) , »it 

40 [0 07 8] 

# y ^- )i ay is >\s -fe * * * * -y* > b . i^i— nasi sjfcte 

[0079]i/c, **«!B©*M***W"i-*#y*^ 

^>t ^ y ii^tt^ttlBte J: «y # y -f y i/T * - h f 

50 [0 08 0] 



(10) 

17 

[oo8i] mmmis&vbmm<p<D&®\miz 

[*«tt] J I S K 5 4 0 0 (Ci*i;fci&£S& (WB 
S100) -CWffiLtc. 

C008 2 ] [fcttayW*'** btWtVi] Bruke 
rttKAMX-4 0 0&&ffll/. 1 H-NMR, "C-NM 
R. "S i -NMR©^*T?rtfofc„ 10 

[008 3] uMMnxi* nmmi B*^6tt» 
valor -nmy - y x-g&m9teMJt&ft&&m 

[0084] [JSW^ft] y*Jl/A-5x-i/ 3 > 
?D7h«7^ (GPC) SrfflOTTSJ^Lfco ffjjg 
iCBLT, A&KftftfM TCR-3AJ SrffiffiU #5 
A(C«. BSffi^I^S^ttt? r~>3^7SfXKF-8 
0 1. KF-8 0 2. KF-8 0 3, KF-8 04J gffi 

SL//Co 20 
[0 08 5 ] 

[SUkM i ] oath ix&tits. «*?&ai»Rc«aBR» 
Af*KWfc5 0 o 5 y y ? bJUDyvxzucmmm. 
OLycr-^'JU K+^t/ci h yy h*v->7>2 
36. 34g (lOOOmmo 1) . ?K54. 0 6 g 

OOOOmmol) 4ttM> 5 X 3 F*9©jgi^ 

[0 08 6 ] ^^-C. ?&Kl 0 . 0%©SS^*^4 . 
9g (5mmo 1) * 3 0#*>WTBffl£WciBTOfc 
fg. C©fi^»«:l 0*C«C6 0#IBfi!ofc. S 30 

)S8*C)ltt«:*j8riW b T . 06<!lK)KJ£aJX€ 7 
0 'CtC« o fc. JO*»<»»^Sfl!*ffll5«S6T«: 3 ^fffl 
ffl>, ^(Cv+t^^^n+^eSg (400m 

mo i) ^jUnur^yjHkSjc&^sBtntf o/c. 

[008 7 ] f#e.nfcjsjc&^4 o-c^r^ipbfc,, # 
o-c, J5j£^**^b#y^A*^rct>fnu sis 
»e (2 5*o -fic—mmuit. 

[0088] fromm, ssBKtt. 2micftmLtc. x 
t>r, zm^^^-cuwihtcrmt^Wi^^^i 5 0 g 

*mmisT. ig^200mmHg. 4 0'CTl§ 40 
I, 20 0 g(Dim*f£$;Utc a 
[0 08 9 ] nhtxttifeWLlCZ 0 0 fir©ftM^^*» 
flnu/cfg. lB^flMfL/c. ^^T. ¥*3ffl?LS#0. 
8 5 *D>©7 -f .»U£--Ci&SU «lfe3HJcD^(9 

oo g) £f#rc. 

[0090] GPcitxmj£b-tcz<D\t£® (mm.) © 

tt¥ttft?*i*3 6 0 0-C*ofc o tCfb^BJ© 1 H-N 

MR«je©*s*. J!**© ^ y ->^ju*{jks"j ^ nr. * 

Whfrtte-otc* c*i6©c<hJ;»). if*)^is)i>mt7k so 
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ofcic^, ftjA^acD^y^^ji-a^iSjsur* 

[0 09 2] $7c. 'H-NMRKtiBOteiC*. £ 

jssnfc* y JisfrK (D&fm&m 

+;p>>y;HbSnr(^c„ 
[0093] 

[JttS?0H 1 ] £ifcffl 1 i[§l«CD^-C. flU*#»¥*§^H$ 
©*©M£TIE©<i: 5 tc^igLr*KadW^y *>\>H 

[0094] sett, mnmm, mv&i$i$%Rvgmm 
A'gzm.ttvtcs o o s y y v h^^^x^Kgii 

SST-C t y ~> F * 7 P f;U h y A b * 7 > 2 
36. 34g(1000mmol).7kl8. 0 2 g 

( 1 0 0 0 mm o 1 ) £{±i*..&. MS®* 5 °CS "C^ip 
?ggl0. 0 %©*£&*?§?& 4. 9g ( 5 mm o 

1 ) £3 0»*tftfi6«KSiTl/fca. 1 0 

•CtC 6 0 3ft8«o7c 

[0 09 5] &t>-c. Sfc»g^©?as?r*?s-rpg5u 
r. ig^Bj©jgtss&* 7 o -cks-ot, Mfcftmm^ 

P*U->6 5g (4 0 0 mm o 1 ) ^ttJL/T. 15 
K (7 0'C) V. mmimTlC^>)MtJxfc*:3&f?3i7 

[0 09 6] f#6n/cS)Cc;?g*4 O'C^-C^iPO/c. Jg 
JS«tR**iMb* y f ATk^fcpfP 1/ , jg^^r^S 

(2 5) "CJC-%«^L//c„ &1>-C. ft^^^H 5 0 
g^flnOT. I^i5:200mmHg, 4 0'CTia 
L. 2 0 0 g©^?r^*Ufc„ &t>tltd§mic 2 0 0 

?l&**o. 8 5 i7o>©7 )\s*-~cmML, m&mw 
<Dmm ( 9 o o g ) zmtc. 

[009 7 ] GPCiC-cmmLtc, m>btltcit^(Dm. 
¥-%}fr?-mte2 0 0 0T 3b-?tc. C©^^© 1 H-NM 

R«B£*»e». *JSf&©fy->^;u»*^<F4^!sn. s 
fc. c©{b^j«£;£tt#.w.< . 3Bf^{cy;Hbu/c„ 

[0098] 

©K©s*Tte©«fc 5 &c^Hi/T*EES^*r;t< y ^-^^ 
y j^hz x +-y- > L/ fc. 
[0099] seit, mnmm. mmm>&Rvmmm 
A<s*fRttvtc5o o s y y v )\><dv v ^icmmi*. 

tiSTfV y -J fo-hV' Y y'W )\< b yy h+i'i'-7>2 3 
6. 34g (lOOOmmol) , *54. 06 g (3 
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- OOOmmo 1) £<±j£<&< mSM* 5 *C * ~C}%& L 
tc. 10. 0%<Di%M*W&0. 01 g (0. 0 1mm 

•o 1 ) £3 0#JWT&6WCttTl/fca. ^«5* 1 
0*C«:6 O^r^ofc. 

[0100] SItv^S©?ae5:*?S'Ci@gBO 
T. tg^CDSt&iSg^T 0*CK:fii-jt\ tin*#ft?3§^ 

a+1t>6 5 g (400mmo 1) ^^fiDUT. pjOiS 
g (7 0*C> "C. S*^TK->yjHbSJt« ; S:3B#ra?f 

-p fc. f# h titcmj&m * 4 o -c t -eteip u /c„ fximm 

mmVX. S^200mmHg, 4 0*C-CMSU 
2 4 0 gCDiggSS^Bf^C/c. 

[oion nhfttcm&<<c2 o o eomwi^9)^m 
m v i B$ra«# ufc. twi o . 8^a> 

<D7 4 ^^--CitJib. *g&991<0?iffi[ (9 0 0 g) £ 

[0102] GPCKTS'JSbfc. f#6ft/c{b£»£>£fc 
¥%)%}ft3-mte 6 00t*^fc. C ©{b^© 1 H-NM 
RSO*"S i-NMRtra«J^L//i:iC5. 1^*4* ^v- 

[0103] 

[itg?fll3 ] SIMM 1 i|5l«(D75r!4-C. *D*»»tt^«p 

[oio4] sstt. tm ^s. sfc&SJSRcfs** 

jfeTt? r >\*> ? V W f;V h U ^ h +->'>-7 > 2 3 
6. 34g (1 OOOmmo 1 ). 7k54. 06g(3* 



(11) #&8¥ 1 0-87 8 34 
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*000mmo 1) £<±j*#. ttiA/UcCOS^^'C 
$r^JPU/c. 6%©i£&*j&8U 0. 1 3g 

(lOmmoD*. 3 O^WrS^tcSTFl/fc 
«. i#6ttfciI^Bj£ l Otic6O»0§-7/c. 
[0105] > ^^<Diag£*i&-cisgpO 

J^£gSR^TK3B#R8tTt>. 3acv*lM**5>i' 
D*1J->6 5 g (4 0 Ommo 1 ) £8S7Jt]L-C IDDiS 
g[ (7 0*C) "T\ «*^Tfc^yjWtRl&*3»SWfT 

10 -7 it. ?# 6 nfcjsts® * 4o*ci -ctfttu l tc. m.fi&w. 
[0106] ^-c* c<Dm^t,csm^^^ i 5 o g 

ZmMUn, fl?>hfcS^M2 0 0mmHg. 40°C 
t3H3U 2 4 0 g©^*^*b/c, ^nfcjgjgK: 

200 g<Dmm.7?)\'*%iMLtc&, i B^mm^i/fc., 
maoism ( 9 o o g ) *ntc. 

[0107] nhtlfcit^ 
20 ^©gt^^fifct 6 0 0T*-3fc. C<Dit^\tMM 

[0108] 

iaJ«»*«9-*ciB^iB^L?fctt««f*IWHL)t. com. 
iM7;li«(J IS A1 050P) k, fff.n 

30 IfflflfcfiU St*£fP)i&;Lfco C©»W©»S£S2S»ttl¥ 
ffl*tf-5/ciC5. 1 0 0/1 0 Oifrofc. 



[0109] 

• • • • 0. 

A801 • • • -5 9- OfiSSP 

(*B#-^>*ttS$[ r^y^JH'J*-^ *iSU0 0 KOHmg/g 



) 



• •••lo. o: 
'v+im ^u>i?-/ v^r*— hJM^'M v> 



^SS/^-jU N-35 0 0 

T'nfU^y'Jn-JW^H- f-jur-fef— h • • • -3 0. 5SSSP 
[Olio] * 2>&.mmm&2 0 ^ mlcKZJ: 5 CC^SK*. ISt7 B 

[HJ60!I3 ] ifS&te^ll-CiSMb/c^BS^ffl^-C. T P B 1fi!tgL. C©St*©»^a®«ttf¥ 

f&yi&T >i> zmm ( j i s a i o 5 op) (c> i#^n« [oim 

• •••0.05 sasu 

A801 ••••59. Ogi$ 

N-350 0 • • • • 10. osasc 

7'afU>yj3-Jl'^?-;l'i-7-^TH2 7 : -- h • • • -30. 95Sfi§B 



21 

[0112] 

mi,tc 0 nhtiic®.fm*T>\>$.mwL (j is a 1 o 

5 OP) (c*®t&MnJ9tf2 0 /nm(C^5ck^(c^ 
A80 1 

N-35 0 0 
7'p tr u > y y a - juy fjn- 

«±©i6fflffi. j«SMWtc*»t>r. &R©«t£ mmsm 

[0114] 
[SI ] 

»1 (»«BE8ttat») 









10 0 10 0 




10 0 10 0 


JtttW 4 


0 10 0 



[0115] 

mmw4 ] 

(5j3S(D-> y iKttc hw x—fri, y >m-%mt-&m*: 
m^tc^co) sash ssiE^PSs^^^ 

A«*8HWfc5 0 5 y y ? hJK07 5^3(CfflRjR« 

TTr-^y is K+i^nt-iu h y ^ F+-»?>2 3 
6. 34g (lOOOmmol) , *54. 06g (3 
0 0 Omm o 1 ) £f±jA#. {±j£A,/c C©igi^5£ 5 *C 

[0116] tfflsi o. om&%<Dmmimm 

4. 9g (5mmo 1) £. 3 Ofl-frtfTKS^fMcS 
TU/cfg. f#6tl/cig^»£ 1 0 *CtC 6 oaimfis-**:. 

Itvjgg* 7 0 °CK{55 o T. M*#«Si££t£;*g5&miJSE 

3. 92g (400mmol) ^iSsttJOT. IHJDi&g: 
(7 0'C) r . MSMiJSTtc -> y jUftKB* 3 l*mfT -o 
fc. f#6ttfcSl£«*4 0T:£r?£2flL/c, StE^R^ 

»> £SS (2 5"C) TK-UfcSfcgL/c. 
[0117] 2JftC#i§iL/c&©TJI ; SrS3Rb 
fc. ttnFJB*»6©»8l««ca»^^^ 1 5 0 g^SsflDL 
T. f#6ftfc*ll^j£2 0 OmmHg. 4 0*Ct?I§ 

0.200 enmtett&isit. mbtitcwmc 200 

[0118] ¥*&*B?Lg**0. 8 3 ^P>CD7 

•f^ii-riijau fctfejgi?)§©?§?£ ( 1 0 0 0 g ) 
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*fft. 3fl-C7BIHtt«U ffl**fftSbfc. C©»M© 
WIB««ttlMi*1f-3A:4C6. 0/10 0i!&o 

* [0113] 

••••59. oassu 

••••10. OSSSP 

•T^T-fef— F 31. OfiSgp 

©»¥W : itt4 0 0 0t*-5fc. 
[0 119] C©ft£«J© , H-NMR««5E©*£*. Mf4 

10 ©yy->^us«asj3tiT. iR»se©*s**» 

©C £ £ 0 . y y 5/i?Jb3Si*j&*Sl6l/'C*Ml3&i*J« 

[0120]**:. c c-c£s&Ltcimm*WDk-cm& 
Dfcs** - * & 3«©*m*jWii$: u r t > * c i tmm 

5ft. CCT^L/c5i<y^-;l-*V^;Hr^+^+-y-> 

©flH«©«£/^£ ostwtii) #2;*-*fcx& 

[0121] £/c. 'H-NMRKtKBUfciC^. ^ 
©¥^17 5*;l/%feLh#h yTJU^U^y^-ffcSnTl* 
[0122] 

[XttM5 ] sueh fli#£Sa. M^^iPSSO'^^ 
A«£iRtfWfc5 0 5 y y ? hJUDy^xaicmmMffi. 

T"C(3-(3. 4-i^+->->i'U-^+^;l') x^;H- y 
y h^>i/5>2 4 6. 4 g (lOOOmmol), * 
30 5 4 . 06g OOOOmmol) £{±j£.&. <±&A,tc 
C ©®£1&£ 5 "C * -C^4P L fc„ 
[0123] :*i>-c. ?5S 1 0 . 0 SS%©5itIt7k?&i£ 
4. 9g(5mmol)^. 3 0#M}TI£*1^5tC?g 
TbfcE f#6ft/c*li^£ 1 0-CK6 0^So/c. 

#c>-c. s^gs©?as*7K?S-cpgpbr. s£«kd& 

jess* 7 0 -C(C« o -C. JlD*&J!m£Kl£&8HR£lift 

T5c3B$p^tfc\ ^K^+iM^ji/^s/a+i^e 5 g 

(4 0 0mmo 1 ) £8s?jnLT. ISlCjaK (7 0°C) 

-e. ^mjtrtc^yjwbJSfE^sKjr^f-o^ 
40 /cstc«?r 4 o "c* r^a o/c fg.&mffi.*7m<t*j y 

(2 5*C) TtC— 

[0124] 2Jl(C^S«U/c«©T)l?:SmL. 
ft. BtTJB^eoSBlWtClffll^^^ 1 5 0 g^r^ftlO 
-C. f#?.hfcl^2 0 0mmHg, 4 0'CflS 
L. 2 0 0 fir©*»*B**Oft:. »6tlfcjS*(C2 0 0 

[0125] :XCi-C. ^Ptej»LS*50. 8 5 ?D>©-7 
-r;l-^--C?^iaU. ^feSBJ©^ ( 9 0 0 g ) «rf# 
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[0126] CCD^t^O^-NMRfM©^, WM 
[0127] CCT^L 
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§ ft. C C -C^'RJS L/C* 'J tfA'tf -Z^** * * > 

©m«i©«£A,4r ( 9 5 **%JiLh) ««y 

[0128] 1 H-NMRGC-CSttSOfc^CS. 

titc # * y i/** x * * >©$li^* 



(51) Int. CI .* 
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